Background: The physical health assessment of university students in Iran is a national large scale assessment examining health behaviors among tertiary education students. Understanding risky health behaviors which are the major sources of global mortality and morbidity in adulthood is the key objective of this assessment. Methods: In academic year of 2012-2013, newly admitted students (N = 151,671) at 74 governmental eligible universities that had health center from 28 provinces were invited to participate in the health assessment program. The physical health behaviors of the students were evaluated by using questionnaire. The test-retest reliability method was applied to estimate the reliability of physical health questionnaire. After filling out the questionnaires, students were led to the examination room for the measurement of height, weight and blood pressure.
Background
The importance of evaluating health behavior in young population Risky health behaviors are the major sources of global mortality and morbidity in adulthood and the five leading causes of death at a young age are rooted in health risky behaviors [1] [2] [3] . For these, development of a youth study program to address risky health behaviors was strongly recommended [4] . Studies also showed, behavioral habits in young people have a direct impact on the risk of developing non-communicable disease (NCDs) later in life [5, 6] . In this, NCDs already account for over 70% of the mortality observed in Iran [7] . Given that health problem in adulthood are preventable by influencing youth behavior [1] , health professionals are interested in identifying and correcting the behaviors that causes NCDs at a young age [5] .
Iran is home to 24 million young people between the 15-29 years and the health of this population is a priority. According to last census, 25% of total Iranian youth population study at universities [8, 9] .Considering tertiary level education, UNESCO educational attainment dataset reveals that, among the countries in the Middle East region, Iran has the highest number of educated people at bachelors and master's degrees level [10] . In this regard one of the best way to assess the effect of risk factors on the prevalence of common disease in various societies, is through population cohort studies [11] . In the majority of the world's population cohort studies, the youngest age group enrolled, was 35 years and above. [12] [13] [14] [15] [16] which is attributed to lack of access to age groups of 18 to 30 years at the community level or high rates of attrition. Therefore, in countries with high admission rates in academic education, health assessment of university students seems to be an alternative option to obtain health information in these age groups.
Furthermore, the number of studies evaluating health assessment in the college students at the international level is limited in various countries. The only major assessment in the world is the Survey entitled "American College Health Association-National College Health Assessment (ACHA-NCHA)" which was developed by ACHA in 1998 [17, 18] . Similarly, very limited number of studies in Iran have investigated health status of college students with a sample size between 200 and 500 [19] [20] [21] . It seems, in this age group there is an information gap in the field of behavioral habits which could be a risk factor for NCDs later in life. It should be noted that this study can have two important reasons for this issue: First, age groups of 18 to 29 years of age, usually in most national health surveys or large-scale studies, are not present. Secondly, major national health surveys in most countries of the world are household or familybased and in countries with a significant student population, such as Iran, these groups will not be included in the surveys. Therefore, it is important to focus on the risky behavior of university students to study NCDs. In this survey, we investigated health related outcomes in terms of health habit and behavior, physical and eating habits and personal and familial medical history, using tobacco and physical health; weight, nutrition, exercise and personal safety.
Study design
Counseling and health organization of the Ministry of Science and Technology (CHOMST), has designed mental and physical health assessment of university student in Iran: (MEPHASOUS-Iran) and wants to implement it in universities health centers. The key objective of this assessment is to understand the present health issues and behaviors among university students.
Among national studies, this is the first large-scale Iranian health assessment study to compare the protective and risky behavior in university students. Based on the need and resources of the university, the staff members of health center were different from a multidisciplinary team, to a physician, a nurse and one psychologist.
Today, health center are established in most universities of Iran. Nevertheless, some universities don't have health center.
Higher education admission system
The students of governmental universities selected through the national entrance examination which is uniformly designed by the Ministry of Science and Technology (MST). According to the training facilities of the provinces a fixed admission quota system has been set by MST. Under quota system, university students' admissions create opportunity for students to enter tertiary level education from all the provinces with different culture and socioeconomic situation. Furthermore, this type of selection can increase diversity of selected students who can be representative of different cultures and communities which influence patterns of behavior and habits. This population survey was designed based on the findings of student's health assessment for newly admitted university students in 2012-2013 academic years in governmental universities across the country.
Methods
In recent years CHOMST coordinated by university health centers conducted students' physical health assessment program yearly, so as to evaluate universities health initiatives and map their health data. Instruction of the program was provided in the summer by expert panel of physical health professionals. Self-administered questionnaire was used to conduct lifestyle evaluation. Different parts of the questionnaire were summarized in Table 1 .The detail of the program assessment was announced to the health center of the public universities. All public universities from various geographical regions that had health center, participated in the program (Fig. 1 ). This round of health assessment During data collection, the students who met the criteria for follow up were recalled and introduced to higher level of health provision (Fig. 2) . For all rounds of program and data collection, a similar methodology and time schedule was applied. Administration and storage of information gathered from students were handled in partnership with university health and centers and CHOMST.
Students enrollment process
All newly admitted students at 74 governmental eligible universities that had health center from 28 provinces affiliated to the MST were invited to participate in the health assessment program. In 2012-2013 academic years, about 151,671students were admitted in governmental universities of Iran at three levels which included undergraduate, master and PhD degree [22] .
During the registration period the Universities Health Center announced that it will launch a health assessment program. The students received detailed information regarding the health program by the health center medical staff: who had a hospitality space in registration location. Screening appointment dates and times were determined according to the number of students in each faculty. A number of 50 to 70 students were scheduled daily. The students were requested to view details of the program agenda on the website to determine the time of assessment. The students were also notified of the assessment by E-mail with the assessment link on the website, short message system (SMS) and putting up the posters all over the universities. All students received two reminder SMS that informed them of an upcoming health assessment and provided details about the timing program 1 week before the program initiation and 1 day before the specified time for each faculty. At the end of third month, the program was extended for 2 weeks in order to cover students who failed to attend the program on time. Students who had a medical problem received a follow up reminder. In the first step, at the physical health section, each student was assigned to a unique ID number, which was embedded in the questionnaire. The information was entered into the database with this number. The medical staff assured students that their information would be kept confidential. Subsequently, students were asked to fill out a self-administered questionnaire which had 62 questions in 5 sections ( Table 1 ). The questionnaire included questions that have been widely used to evaluate the behavior of students. The first and required step was signing the consent form attached to questionnaire.
After filling out the questionnaires, students were led to the examination room for the measurement of height, weight and blood pressure. Body weight and height was measured using the Seca weighing scales and a permanently wall mounted stadiometer, respectively. Systolic and diastolic blood pressure was measured for participants in a sitting position by Richter mercury sphygmomanometer.
Data management
After data collection, the responses of students to physical questionnaire were entered into SPSS version 16 (software) by two different data entry operators and saved into two separate data files. Based on CHOMST instructions, common coding system (code and label) for variables of the questionnaires was applied.
When data entry was complete, a copy of the final data was sent to CHMOST through email. Each of the universities was responsible for data analysis and interpretation. However, the aggregate results of all the universities were analyzed and released by the expert teams set up by CHOMST.
Quality assurance and quality control (assessing reliability and validity)
A test-retest reliability process was applied in order to estimate the reliability of health assessment questionnaires measuring physical health behavior of universities students. A sample of 70 students in each center was voluntarily selected to fill the health assessment questionnaires two times with a 2-3 weeks' interval. To examine the consistency of the results, the correlation between the answers in the first and second time for each of the 70 students measured. To test the accuracy and reliability of measurements, two trained nurses were asked to take systolic and diastolic blood pressure, weight and height for each student during test, retest process with the same instruments.
Therefore 70 students have two information for each question and four recordings for systolic and diastolic blood pressure, weight, height which were taken by two nurses during test and retest independently. Correlation and Kappa analysis were conducted, to examine interrater reliability and agreement between two nurses 'readings [23, 24] .
Results
The participants were from 74 governmental universities located in 28 provinces from the total of 31 provinces, While three of them had no information (Fig. 1) . Flow chart of Mental and Physical health Assessment of University Students is summurized in Fig. 2 . To overcome the heterogeneity induced by the variation of sex and age group, stratification of the population into homogeneous subgroups including two sexes and 4 age groups were created. From the total population of the study, the data of 84,298 students ages 18-29 years were analyzed ( Table 2) . Based on the definition of youth in Iran (15-29 years) and to simulate the target population age range, the students above the age of 29 years were excluded from the analysis. Thus the results are presented based on the target population age range. In the second step of data cleaning, in order to reduce wide confidence interval of the mean, the data of students under the age of 18 that constitute only 0.3% of students were also excluded.
Combining these two age groups, students between the ages of 18-29 years constituted more than 95% of the student's population who enrolled in assessment program in 2012-2013 (Fig. 3) . The mean age of students was 21.5 ± 4.01, with 49.20% percent being <20 years old. 32.31% were between 20 and 24 years, 13.44% between 25 and 29 years, 3.7% between 30 and 34 years and 1.39% between35-39 years. The Only 4.9% of students were aged over 30 years (Fig. 3) . Table 2 shows the distribution of total students by sex and educational level and various levels of university degree in each province. Sixty-nine percent of the participants were undergraduate, 34.9% were master's students, while 2.9% were PhD students. In all provinces, most participants were undergraduate and master degree students (Fig. 4) . Table 3 depicts the proportion of students sample to the study population in eligible universities separately. The average response rate of the 74 universities in our sample was approximately 55%. Most of the participants were from Tehran (29.3%). The demographic characteristics of the university students are shown in Table 4 .
Discussion
The health assessment is part of screening program which was developed by considering the current health issue of the newly admitted students in universities of big cities that had health center. It was gradually extended to any university around the country that had basic requirements for arranging student health examination including appropriate place and medical staff, as shown in Fig. 1 , the data of universities for three provinces were not available.
Regarding the international studies, a variety of surveys like the NCHA, BRFSS, and National Health Interview Survey were used to describe the health behaviors of population groups, as well as college students. The vast majority of these studies were carried out in the USA with few exceptions. Small number of participants were tested in these studies [25] . Nevertheless among these studies, there are two major health assessment which include American College Health Assessment (ACHA) which collected data of 30,263 students from 39 campuses and the Canadian version of this assessment comprised 43,000 students from 41 schools [17, 26] . Therefore, to the best of our knowledge, this is the first and biggest large scale assessment examining health behaviors among tertiary education students at national and even international level with a few exceptions. In the following sections, the benefits of the health assessment will be discussed.
Key strength of this assessment is the repetitive nature of the program design. While the cross-sectional study can inherently be strong, but if a cross-sectional study, especially the large-scale type, occurs every year, or at a given time, can be used to evaluate the time trends of diseases, health outcomes or behaviors or different risk factors. This yearly assessment could map behavioral change among students over a long period. In this regard, regular assessments of college students' health behaviors have been recommended [27] . Furthermore, the assessment results help to understand whether student's health behavior and performance can be affected by gender, different field of education and university, student's cultural background and their city of origin. Some investigation revealed that health habits among university students could be affected by gender and field of education [17, 28] . This assessment also provides opportunity to compare Iranian student's behavioral patterns with the behavioral pattern of students worldwide. If these two are the same, student health professional can develop and implement the same intervention strategy to reach health goals among students within a shorter period of time.
This assessment was also designed to identify students who are experiencing health problems. Therefore, the second strength of the program is the early detection of some disease. During the program, health provider discovered some serious diseases that the students were not aware of. The diagnosis and management of their disease were outlined in the following steps so as to reach higher level of clinical care. This can affect primary and secondary prevention and can also reduce burden of disease.
Response rate and generalizability
The health center of universities had the capacity to include all the newly admitted students between the ages of 18-29 years in the health assessment. We noticed that gathering more participants would result in a higher response rate and the sample would be more representative of the total number of students admitted. In this regard, a number of announcements were made to encourage a large number of students wider to participate in this program. The health center advert emphasized on free health care benefit of participating in the program and highlighted the provision of free follow up medical care for students who faced any disease. Similar to international studies such as National College Health Assessment, participation in the assessment was completely voluntary. Table 3 shows the comparison of response rates by each university in different provinces.
Comparing the mean response rate of this assessment (63%) with international studies showed that, the mean response proportion of ACHA-NCHA Spring 2000 -28 schools, 16,024 participants was 54%, ACHA-NCHA II fall 2011 and 2015 were 31 and 15% respectively [29] . The overall response rate in Couper study on drug and alcohol usage was less than 41% and was 21 in Asch study. Historical response rates for colleges on alcohol study which was conducted 5 times were between 28% to 69%. The mean response rate for colleges in the 2005 CAS was 28% [30] .
Reducing response rate for higher education researchers is a concern and suggestions to enhance survey response rates is an important and valuable subject of higher education research [31] . Many authors believed that response rates approximating 60% for most research should be the goal of researchers [32] .
Therefore achieving a high response rate in this assessment was the main strength which led to the application of the findings of the assessment to the entire student population in each university.
We noticed that nonresponse bias did also exist, but studies showed that greater survey participation has only minimal effect on the conclusions of the survey [33] .
In comparison to international survey, our findings showed that health center advertising policy was a good and successful experience that increased response rate to more than 50% in most universities. Nevertheless, when students across the country are called for examination, increasing participation rate by close to 100 % will not be easy. To motivate all students to participate in the assessment, incentive policies should be defined by CHOMST in the future. The idea is that the students who did participate in this health program may consider more to their own health than those who did not participate. Thus this can lead to obtaining more students information which has trend toward more positive view and it influences health student's decision makers.
Comparison of these findings with a nationally representative database such as the National published data of NCDs [7] could help in understanding whether these findings on student behavior can reflect and present the youth behavior at this age in the society and can be generalizable to the overall population of young age. It is worth noting here, that this profile will be used potentially as a basis for the methodology of studies originated from the health assessment findings. Analysis of student's findings will generate multiple studies which report different aspects of physical health of Iranian university students.
Conclusion
The mental and physical mental health assessment of university student in Iran (MPHASOUS-Iran) is a national large scale assessment examining health behaviors among tertiary education students. The results of the Fig. 3 The distribution of participated students by age and sex Fig. 4 The distribution of participated students by sex and level of education assessment will help to gain insight into the frequency of healthy and risky behavior among university students who constitute a large proportion of young adult aged 18-29 years in the country. Due to achieving high response rate in most universities, the results of this assessment are generalizable to students' population. Nevertheless, generalizability of the results of this study to young population should be further investigated in future studies. 
